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Executive Summary

EXECUTIVE SUMMARY

The Regional Clean Air Incentives MarkeRECLAIM) program was adopted in October 1993
under Regulation XXRECLAIM is a markebased emissions trading program designed to reduce
NOx and SOx missions and includes facilities with NOx or SOx emissions greater than 4 tons
per year. The 2016 Final Air Quality Management Plan (2016 AQMP) iedl@bntrol Measure
CMB-05: Further NOx Reductions from RECLAIM Assessment (COB to ensure the NOXx
RECLAIM program was achieving equivalency with commandcontrol rules that are
implementing Best Available Retrofit Control Technology (BARCT) and tegae further NOx
emission reductions at RECLAIM facilities. The adoption resolution for the 2016 AQMP directed
staff to achievdive tons per dapf NOx emission reducti@as soon as feasible but no later than
2025, and toransition the RECLAIMprogran to a comman@ndcontrol regulatory structure
requiringBARCT as soon as practicabf@n July 26, 201The GovernoapprovedCalifornia State
Assembly Bill 617,which required air districts to develop, by January 1, 2019, an expedited
schedule for themplementation of BARCT no later than December 3023 forindustrial
facilities that are in the State greenhouse gasacagrade program witlpriority given toolder
higher polluting sourcethat need to install BARCT

As facilities transition out oNOx RECLAIM, a commanéndcontrol rule that includes NOx
emission standards that reflect BARCT will be needed for all equipment categoriet1Rrile
Emissions of Oxides of Nitrogen from Glass Melting and Sodium Silicate Furnaces is a command
andcontol rule for facilities that operate furnaces used in the production of glass and sodium
silicate. Proposed Amended Rule 1T1Emissions from Container Glass Melting and Sodium
Silicate Furnaces (PAR 1117) will update the existing rule to reflect cueehhdlogically
achieved emission levels that represent BACRT for NOx and SOx. PAR 1117 will also address
operational concerns related to idling, startup, and shutdown of container glass melting and sodium
silicate furnaces by including provisions and latibns for these unique situations. In addition,
provisions that are no longer applicable will be removed.

Of the facilities in RECLAIM,two facilities will be affected by PARL117 one container glass
manufactirer and one sodium silicate manufacturéfhere are two furnaces operatedtlag
container glass facilitgnd ondurnaceoperated athe sodium silicate facilitythat will be subject

to PAR 1117In addition, PAR 1117 will also incorporate the auxiliary combustion equipment
associated with theontainerglass manufacturing linednitially, Rule 1117 applied to the
container glasmanufacturingprocessut did notapply tothe sodium silicate processlowever,

with the transition of RECLAIM to a commasahdcontrol regulatory structurspdium dicate
manufacturinghas been includethto PAR 1117since its manufacturing proceisssimilar to
container glass

In 2017, bothcontainer glass and sodium silicate fdighb installed new air pollution control
devices (APCDB) on each of their furnacedlthoughthe APCDs were installed prido the
adoptionof PAR 1117 their impact on reducing NOand SOxemissions will be evaluated and
includedas part othe rule development procetssensure NOx and SOx emission limits are met
on an ongoing basiBased on the successmonstrateth reducing NOxand SOxemission levels,
PAR 1117will reduce the NOx limit fronthe currentulelevel of4.0 lbsof NOx per ton of glass
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Executive Summary

pulled to0.75Ibs of NOx per ton of glass pullddr container glasiirnacesand 050 Ibs of NOx

per ton ofproductpulled forsodium silicatéurnacesPAR 1117 will also establish a SOx emission

level where no limit had been included previously in the rule. The SOx emission level for container
glass furnaceand the sodium silate furnacevill be established dt.1 Ibsof SOx per ton of glass

pulled based oourrentpermitted conditiongontained inthe ont ai ner @drmasitdos f aci
Operateand on a level representing Best Available Control Technology limits.

A costeffectiveness analysis was complefed the NOx reduction associated with the 2017
installation of the APCDs d&oth the container glass and sodium silicate faciliaesvell as future
requirements pertaining to container glasiliary combustion equipnm&. The NOxemission
reductions ar@.57 tpd and an overallcosteffectiveness 0$22,700per ton of NOx reducedas
determinedor the proposed emission limitAlthough additional benefits from the reduction of
other pollutants are expected, thesigerreductions were not considered at this time.
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Chapter 1

BACKGROUND

In October 1993, Regulation XXRECLAIM was adopted. The purpose of the RECLAIM
program was to provide industry with a flexible, maskased approach to reduce NOx and SOx
emissions. Participants were initially allocated RECLAIM Trading Credits (RTC®dbas
emissions from their highest production level from 1989 to 1992. With the adoption of RECLAIM,
furnaceghat had been regulated under Rldd.7were exempt from NOx emission standards.

Over the life of RECLAIM, allocations have been reduced twieguiringbusinesses to either
reduce emissions throughstallation of pollution controls or replacement ifequipmentor
processes changer, purchase RTCsdn response to concerns regarding actual emission reductions
and implementation of BARCT under RE&IM, Control Measure CMB05 of the 2016 AQMP
committed to an assessment of the RECLAIM program in order to achieve further NOx emission
reductions of five tons per day, including actiongtramsitionthe program and ensure future
equivalency to ammandand-control regulationsDuring the adoption of the 2016 AQMP, the
adoptionresolution directed staff to modify Control Measure GiiBBto achieve the five tons per

day NOx emission reduction as soon as feasible but no later than 2025, and to transition the
RECLAIM program to a commanrandcontrol regulatory structure requiring BARd&vel
controls as soon as practicable.

In addition, @ July 26,2017, Governor Brown signed AB 617 which addressedvehicular air

pollution. AB 617 wascompanion legislationo AB 398which extendedCa |l i f or-and ads c a
trade program for reducing greenhouse gas emissions from stationary S&QUECHSAIM

facilities thatarepart ofthe capandtrade progranarenow alsosubject to the requirements of AB

617. AB 617 requires an expedited schedule for implementing BARCT for -capttrade

facilities. Under AB 617,h e St iladistecbs sveredo developa scheduléby January 1, 2019

for the implementation of BARCT nlater than December 31, 202Zhe hidhest priority would

be gven toolder, higher polluting units thatould need to install retrofit controls.

The October 5, 2018 amendment to Rule 2001 established procedures for facilities to opt out of
RECLAIM provided the equipment at the facility met specified criteria.

Staff has beefn discussionsvith the United States Environmental Protection Agency (USEPA)
onall elements of transitioning RECLAIM sources to a commandcontrol regulatory structure

to ensure that the rules relating to the transitwonld be approved into the State Implementation
Plan (SIP). USEPA&xpressed concern over facilities exiting RECLAIM before all comnrzatH

control and New Source Review (NSR) requiremératd beeradopted to clearly demonstrate
equivalency to the replaced pragr. Therefore, USEPAhasrecommended keeping facilities in
RECLAIM until all the rules associated with the transition have been adopted and approved into
the SIP.

As aresult, on July 12, 2019, the -gpit provision was removed from Rule 2001 in consitien

of USEPAOGs r ec aowpmhmbistatilities fnom exatingdhe RECLAIM program.

Until facilities exit RECLAIM, they will continue to be subject to all RECLAIM requirements
including Rule 2005 New Source Review for RECLAIM, for permittingf new or modified

NOx sources that undergo emission increases. In addition, these facilities will also be required to

PAR 1117 1-1 May 2020
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Chapter 1

comply with all the requirements in adopted and amended comaratzbntrol rules that apply
to RECLAIM facilities, including the implenmgation schedules arahyNOx or SOxlimitations.
Staff will continue to work with ISEPA on NSR for former RECLAIM facilities as well as on all
the relevant commanrandcontrol rules for the RECLAIM transition.

As facilities transition out of RECLAIM, aocnmandandcontrol rule that includes NCand SOx
emission standards that reflect BARCT will be need®dR 1117is a commanéndcontrol
Al andingo rul e f otihat oRdEatetortdinkt glassameitimgant asscxiated
combustion equipmenand saium silicatefurnaces Equipmentat existing RECLAIM facilities
will be required to comply withthe emission standardsd with monitoring, reporting, and
recordkeepingrequirements contained in PAR 111lh addition, PAR 1117 will address
operational concerns related to idling, startup, and shutdoeentdineiglass meltingind sodium
silicatefurnaces by including provisions and limitations for these situatiéxisting provisions
that are no longer applicable will bemoved

REGULATORY HISTORY

OnFebruary 5, 1982he South Coast AQMDBGoverning Board adopted Rule 111 Emissions
of Oxides of Nitrogen from Glass Melting Furnaceke rule wasubsequentlpmendeanceon
January 6, 1984The rule set a single limit for NOx emissioats4.0 Ibs NOx per ton of glass
pulled effective after December 31, 199Rowever, therule exempted furnaces used in the
production of glass tableware, flat glass, or fiberglass.

The rulealsoallowed for tle use of an alternative emissions control planamdnergy recovery
NOx emissions factorln addition, ompliance determinatiomvas made usin@ threehour
averaging procedure unless a continuous emissions maogigystenwas installedin whichcase
a24-hour averaging coulthenbe used.

In DecembeR015,Regulation XX was amended to implement Control Measure @WBf the
2012 Air Quality Management Plan and to further redNOx from RECLAIM facilities. The
amendment implemented NBARCT for variaus pieces of equipment.sfpart of the BARCT
assessment, container glass melting and sodium silicate furnaceswaérated and it was
determined to be feasibte reduce NOx emissions by 80%hich was also verified by a third
party consultantin resposeto the required NOx allocation reductidroth container glass and
sodium silicate facilitiegstalled air pollution control equipment to comply with this requirement.

AFFECTED FACILITIES AND EQUIPMENT

PAR 1117mpactstwo facilities:a container glss and sodium silate manufacturing facilityBoth
facilitiesare in the RECLAIM program angoon transitioning out of RECLAIM inta commané
and-control regulatory structuréhey will becoméormer RECLAIM FacilitiesThere ar@o other
facilities operéing within the jurisdiction of theSouth Coast AQMDthat are equipped with
containemglass meltingr sodium silicatéurnaces or similarly purposed equipmérdt would be
subject to thigproposed amendedle.

PAR 1117 1-2 May 2020
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Chapter 1

The container glass facilitpakescontainers used in the food and beverage industtiegerates

two containemlass melting furnaces. Each furnace is rated at 68 MMBTU/hr and is equipped with
oxy-fueled burnersThe container glass facilitglso operatedwo manufacturing line that each
consists ofa main melting furnace wherolten glass is produced arauxiliary combustion
equipmento keep the material flowing to pour stations where the bottles are for@wece the

bottles are formed, they are transportecsiaallerfurnacesfor annealing The annealing step
relieves any residual internal stress introduced in the manufacturing process which improves the
durability of bottles.Typically, once the facilitystarts up the container glass meltinfurnaces
operate continuouslipr yearsat a time

The sodium silicate facilitproduces sodium silicatenaterial ineither solid or aqueous solution
that isused in a variety of industrial or consumer produttsperates one furnace rated at 56.6
MMBTU/hr and is equipped with loMOx burnersThe sodium silicatdurnace is a crosfired
regenerative furnace thayclesits firing from one side to the other, reversing directamn a
periodic basisThe backandforth operation of this furnace allows for wa$eat to be recovered
andbe used to preheat combustion air, improving efficiency and allowing for higher operating
temperaturesdUnlike the containerglass facility, the sodium silicate facilipperatedor limited
manufacturing runef up to several wnthswith significant down timén between rung/here the
furnace isnot in operation.

PUBLIC PROCESS

The development of PAR 1117 was conducted through a public praaes$Vorking Group

meeting vas held on August 1, 2019 Working Group meetingsypicdly include staff and
representatives from affected businesses, environmental groups, public agencies, consultants, and
other interested parties. The purpose of the Working Group meetings is to discuss details of
proposed amendments and to listen to corecand issues with the objective to build consensus
andto resolve key issues.

Staff has had meetings with stakeholders and has conducted multiple sitat sits facilitiesas

part of this rulemaking procesSince this rule affects only two facilitiestaff determinedhatit

would be more beneficial and efficient to address specific issues with the facilities individually in
lieu of conductingmultiple working group meetingsA public workshopwas held orMarch 19,
2020.Due to ungue circumstanceasssociated witlcOVID-19, thepublic workshop was held via
videoconferencelhe purpose of thpublic workshopwas to present the preliminary staff report
andproposed rule language the general public and to stakeholdasswell as to solicit feedback

PAR 1117 1-3 May 2020
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Chapter 2

INTRODUCTION

Staff conducted an assessmenthef NOxand SOxemission limit under Rul&117to determine

if it is still representative @ARCT for similar types of combustion equipmeBARCT analyses

are periodically performed for equipment categories to assess technological changes that may
reflect a lower emission limiRule 1117 wasdopted in 1982 anldst amended in 1984. Since

that time,NOx emissionimits for similar types of cmbustion equipmengenerallyhave been
establishedower than the current limgontained in Rule 1117 he lower limits have beeatue to

the evolution of burner design atite addition oemissioncontrol systems

Under California Health and Safety Cogld0406, BARCT is defined as:

nfné an emission |imitation that is based on
taking into account environmental, energy, and economic impacts by each class or category
of source. o

TheBARCT assessmeifior this ruledevelopmentonsistedf a multistep analysisThe firstfour

steps represent the technology assessniénst, gaff evaluatedcurrent South CoashQMD
regulatory requirementghen assessed emission limits for existing unitsthadsurveyed other

air districts and agenciesutsideof the South Coash QMD&és j ur i sdiemissioon t o
limits thatexist for similar equipmentn the finalstepof the technology assessmestaffassesxd

pollution control technologiet® determine whatefjree of reduction could be achievatiethe

affected sourcedA costeffectiveness analysis tkenconductedBased on thevaluation if the
information, initialBARCT emission limitsare recommended

Figure 2-1: BARCT Analysis Approach

Assess South /

Coast AQMD El_ni?%sion Regulatory Pollution BARCT
Regulatory Limits of Requirements Control Effecti Emission
Requirements Existing Units Technologies eclive ISS|
Analysis Limit

Technology Assessment
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BARCT ANALYSIS APPROACH

Assesment of CurrentSouth CoasfQMD Reqgulatory Requirements

For this first step of the BARCT analysis, staff reviewed both existing South Coast AQMD Rule
1117 and recent permitting activities. Last amended in 1984, Rule 1117 currently limits NOx
emissions to 4.0 Ibaf NOx per ton of glass pulled and has ho SOx emission limits. Although Rule
1117 applies to glass melting furnaces, it exempts emissions from furnaces used to melt glass to
produce glass tableware, flat glass, and fiberglass. Rule 1117 specificallgadaeslude, nor

does it explicitly preclude, the operation of a sodium silicate furnace. There are currently no glass
melting furnaces outside of RECLAIM that are subject to Rule 1117.

Container Glass

The current Rule 1117 NOx emission limit for contaigkxss melting furnaces is 4.0 pounds of

NOx per ton of glass pulled and has been in effect since December 31, 1992. In 2015, a BARCT
assessment that included operations from container glass melting was conducted as part of the
NOx RECLAIM amendments. Irhat assessment, staff concluded that an 80% NOx emission
reduction or a target of 0.24 pound per ton of glass produced was feasible and cost effective.
Furthermore, staffds concl us-pastynconsudtant. Raged dni r me d
the 201mARCT assessment, tleerrent NOx limit in Rule 1117 is not representative of what has
beendemonstrateth for glass melting furnaces.

Currently, Rule 1117 does not have a SOx emission limit for container glass melting furnaces.
However, in anticipationfa future transition of the RECLAIM SOx program to a command
control regulatory structure, PAR 1117 is including a SOx limit during this rulemaking effort.

Sodium Silicate

Rule 1117 currently does not include a NOx emission limit for sodium sifigataces. In 2015,

a BARCT assessment that included operations from sodium silicate furnaces was conducted as
part of the NOx RECLAIM amendments. In that assessment, staff concluded that an 80% NOXx
emission reduction or a target of 1.28 pound per ton edymt pulled was feasible and cost
effective. Furthermore, staff ds -partypondultart.i on wa

Currently, Rule 1117 does not have a SOx emission limit for sodium silicate furnaces. However,
in anticipation of a futuréransition of the RECLAIM SOx program to a commardtcontrol
regulatory structure, PAR 1117 is including a SOx limit during this rulemaking effort. The furnace
at the sodium silicate facility is currently included in the SOx RECLAIM program becauselit us

to emit SOx.

Assesment ofEmission Limits of Existing Units

The currenpermit forthe container glass facilityontainsa NOx emission limit of 1.5 lbs NOx

per ton of glass pulledlhe permitlimit was predicated on the addition of a posmbustion
control system designed to provide at leas?@?6 reduction of NOx emissions in the exhaust gas
exiting from the furnace. The poesombustion control system that was selected and installed was
a ceramicbased catalyst system manufactured bynier. Additional consideration in selecting

PAR 1117 2-2 May 2020
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the permit limit waslsoinfluenced by what other air districasid jurisdictiondiad determined to
be attainable.

Thecont ai ner gdmatslso cdramsd SOk emyssios limit of 1.1 llog SOx per ton

of glass pulled. The SOx emissidimit was establishedbasedon Best Available Control
Technology (BACT) limits and by what other air districts and jurisdictiong Hatermined to be
attainable.Staff intends toincorporaé the current SOx emission limit as established by the
container glass facility permit as well esother jurisdictiondgnto the proposed amended rule,
which would be representative of current BARCT

In contrast tdhe containerglas f a cpermiithey 6 di um si | i c apesmitdees i | i ty
not specifyeithera NOxor a SOxemission limit butit doescontain a throughput limilthough

not subject to HOx emissiorlimit, the sodium silicate facilitinstalleda Tri-mersystemsimilar

to thecontainer glasgstallationto reduce NOx emission8lthoughthe sodium silicate facility

is included in the SOx RECLAIM program, was exempt fronteporing any SOx emissions
becauseat uses 100% natural gas in its furnace amatesses noesulfate containing materials.
Previously, the sodium silicate facility had the ability to fuel its furnace with No. 2 fuel oil, which
resulted in SOx emissions, but it has since changed its fuel to exclusively natural gas and has
removed all ifrastructure to support the fuel oil system. In addition, the sodium silicate furnace
no longer processes sulfatentaining material which was a source of process SOx. Because the
furnace burns only natural gas and does not have process related SOwrsmissis not
considered a SOx source.

In general, since the installation of the-frrer systerg significant reductions in NOx emissions
have beembservedat both thecontainer glasandsodium silicatdacilities. In contrastto NOXx
emissionsstaff las not observed significant SOx reductions, due in part because NOx reduction
was the primary driver behind the installation of the emission controls equipment and because
there is no SOx data frothe sodium silicate facilityThese observations and thsignificance

will bediscussed further under the section assessing air pollution cuinolblogies

Other Reqgulatory Requirements

Forthis BARCT assessmenttagf comparedRule 1117emission limitgo limits for glass melting
equipment in other adtistrictswithin Californiaand jurisdiction®utside of California

In its initial review, $aff noted thasomeair districts andurisdictionsdistinguisheetweerthe
type of glass manufacturingror example, San Joaquin Valley Air Pollution Contiostrict
(SJVAPCD) Rule 4354 Glass Melting Furnacesstablishd emission limits forthe production
of either container glass, flat glass,fiberglasgsee Table 4). Similarly, State of Pennsylvania
Code 25, Section 120 Standards for Sources Conktrof NOx Emissions from Glass Melting
Furnacesalso established limits based on different glass production operadistisguishing
between container glass, fiberglass, flat glass, and pressed or blowfsggasable 2).

In contrast to the SIVAPCDnd the State of Pennsylvania, Bay Area Air Quality Management
District (BAAQMD) Regulation 9, Rule 12, Sectior12-3011 Nitrogen Oxides from Glass
Melting Furnacesmade no distinction in the type of glass manufacturing for its NOx emission
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Chapter 2

limit. The BAAQMD set a NOx emission limit of 5.5 |bs of NOx per short ton of glass pulled
averaged over any consecutiveh@ur period making no distinction in the type of glass
manufacturing.

Table 2-1: SIVAPCD Rule 4354
NOx Emission Limits
(Ibs NOx per ton glass producedl

Container Glass 1.5

. 1.3\
Fiberglass 3 0D
Flat Glass 3"
(Standard Option) 3.2
Flat Glass 3.4
(Enhanced Option) 2.%F

Block 24-hour average
Rolling 30-day average
Not subject to California Public Resources Code Section 1
Subject to California Public Resources Code Section 1951

O o0 w >

Table 2-2: PennsylvaniaCode 25, Section 129
NOx Emission Limits?
(Ibs NOx per ton glass produced)

Container Glass 4.0
Fiberglass 4.0

Flat Glass 7.0
Pressed or Blown Glass 7.0
All Other Glass 6.0

A Rolling 30-day average

In addition to comparing NOx emission limits set by other air districts and jurisdictions, staff also
reviewedpermitsissued to glass meltinigalities across the countrio identify NOx emission
limits for comparable operationk oneexample, &aff noted that furnace operated #te Gallo

Glass Company located in Modesto, Califorisigermitted not to exceed 1.4 lbs NOx per ton of
glass pukkd At this location,Gallo manufactues container glasand dthough it is within the
jurisdiction of the SJVAPCD, the Gallo NOx emission lim#sset lower than what established

in the SJVAPCD Rule 4354.
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After reviewing other permitsissued to glassnelting facilities across the counjrgtaff also
evaluated actions taken HYSEPA to identify other NOx emission limitestablishedfor
comparable operations. Staff noted that in a settlement agreement with the Durand Glass
Manufacturing Company which epates a tableware glass manufacturing facility in Millville,
New JerseyDurandwas required to me@NOx emissiorimit of 1.2 Ibs of NOx per ton of glass
produced on a 3@ay rolling average and 1.0 Ibs of NOx per ton of glass produced onda$65
rolling average.

As was noted earlier, ttf@outh Coast AQMDpermit for thesodium silicatdacility does not have

a NOx emission limit specifically written into it. However, staff noted that at oltveresticTitle
V-permitted facilities operated by thesame corporationthat producessodium silicate NOx
emission limitsare includedwithin the respective facility permifor exampleat two sodium
silicatefacilities, oneoperating in Baltimore, Maryland amghother inChester, Pennsylvania, the
sodium silicée melting furnaces have permitted limits of 5.73 lbs of NOx per ton produced and
6.0 Ibs of NOx per ton produced, respectively.

Assesment ofPollution Control Technologies

Currentair pollution control technology foglass melting and sodium silicafigrnacescan be
divided intothreecommercially availablesystems Each one will be described in the following
sections

Regenerative burners

Oxy-fueled burner technology
SelectiveCatalytic Reduction (SCR)and
Ceramic Catalyst Filtration (CCF)

= =4 =4 =4

1 Regenerative burners

Glass melting furnaces can be configured in a standard configuration where burners are mounted
in a sideport arrangement on both sides, and are fired continuously. Alternatively, ditdss
regenerative furnace cycles its firingiin one side to the other, reversing direction on a periodic
basis. The cyclic operation of this furnace allows for waste heat to be recovered and used to preheat
combustion air for the opposing sidebsOburner
emissions.

1 Oxyfueled Burner Technology

Oxy-fueled combustion is a NOx reduction technology that uses oxggeched air to combust

fuel, instead of ambient air. By increasing the concentration of oxygen in the combustion air, two
benefits are notedl'he first is that the amount of fuel used in the combustion process can be
reduced. Reducing the amount of fuel used can lead to less NOx emissions. Oxygen combusts with
fuel releasing energy to heat the glass making or sodium silicate process. Byrhargnagxygen

in a given volume of air, oxyich air requires less overall air volume needed in the combustion

PAR 1117 2-5 May 2020
Draft Staff Report



Chapter 2

process compared with ambient air. In the combustion process, some of the energy released is used
to also heat the overall volume of gas. Reduttiregoverall volume of air then in turn reduces the
amount of fuel used. The second effect is that by increasing the concentration of oxygen in air,
other constituents like nitrogen are displaced. With less nitrogen in air, less NOx from combustion

is prodiced.

Typical NOx conversion efficiencies for oxyeled burners varies depending on operation and
configuration. Although NOXx reduction may be beneficial, costs associated with oxygen
enrichment may make this option expensive relative to other techeslogtause of the additional
equipment costs associated with the construction and operation an onsite plant to supply the
oxygen.

1 SCR

SCRis acommercially availablair pollution controltechnologyused to reducblOx emissions
from combustion source3he SCR processorks bychemicallyconvering NOx into nitrogen
and water vapor. samoniaor asimilar reagenis injectednto theexhausbf acombustion source
The exhausthen passs through a fixed catalyst bed where NOx reacts with ammandis
convertednto nitrogenand water vapaas illustrated by the following equat®n

6NO + 4NH A 5Nz + 6H0 (reduction of NO to B
6NO2 + 8NH3 A 7N2 + 12H>0 (reduction of N@to No)

The catalyst is typically designed in a hofeeynbed lattice structuembedded with active metal
oxides site. Catalyst efficiency reliesn good dispersigmixing, optimal temperature rangand
catalyst activity However, atalyst activity carbe adversely affected by poisoning of the active
sites from contaminantsuch & sulfur by thermal sinteringdue to high temperaturer by
pluggingfrom particulate mattgiPM) and salts. Typical conversion efficiencies for SCR systems
can range between 9095% for NOx.Although NOx conversion can be higising an SCR
system captal investment, operating cost, and increased reagent usageakeayhis option less
costeffective compared to other emission control technologigditionally, consideration is
required for the minimization of any excess unreacted ammonia past theaBBRtcotherwise
known as ammonia slip.

9 Ceramic Catalyst Filtratio( CCF)

CCF is a commercially available air pollution control system used to reduce NOx emissions from
combustion sources. It is similar to SCR technology in dhaagents injected into the exhaust

gas froma combustion source. The exhaust then passes through a fixed catalyst bed where NOx
reacts with ammonia and is converted into nitrogen and water Mageran SCR, the catalyst

bed in impregnated with metal oxidgee Figure 22). Unlike an SCR, however, the catalyst bed

is configured into a cylindrical, ceramic filter eleméavultiple filter elements aréhen arranged

in an enclosedtructure where the gas mixture passes through the element walls.
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Typical NOx convesion efficiencies for CCF systems are comparable to traditional SCR systems.
In addition to NOx reduction, CCF systems can be designed to remove other air pollutants such as
SOx and PMAIthough NOx conversion can be high using a CCF system, capitaltnmees
operating cost, and increased reagent usage may make this option leftectige compared to

other emission control technologies. However, the potential to remove pollutants in addition to
NOx maymake this option attractive to install.

The sodum silicate facility uses regenerative burngrconjunction with the CCF systemhd
container glass facilitytilizesoxy-fueled burnersn conjunction with theCCF system Staff did
not identify any other facility that utilizes a combination of twéfedent air pollution control
equipment as seen at the container glass fadiash facilities have achieved significantly lower
NOXx emissions through the utilization of the combined technologies

Figure 2-2: Ceramic Filter Control System*
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* Image courtesy of Tri-mer Corporation
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Figure 2-3: Tri-mer Ultracat Control System Baghouse*
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CostEffectiveness Analysis

Staff conducted a cosfffectiveness analysis based onitistallation ofthe CCF systems and the
operationof the air pollution control equipmeatd the reduction of NOx emissiariBhe overall
costeffectivenes was calculated to be2$,700per ton of N& reduced Refer to Chapter 4
Impact Assessment for additional details

BARCT Emission Limit

Container Glass

Staff analyzed NOx emission data from 2016 through 2019 from the container glass melting
furnaces at the affected facility. This analysis covered the time prior to and after the installation of
the CCF pollution control equipment. Based on the emissicias the container glass melting
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furnaces are meeting at least an 80% reduction in NOx emissions and are sustaining operation at
less than 0.25 pound of NOx per ton of glass pulled. Relying on what has been demonstrated in

the operation of the container gtamelting furnaces, staff initially recommended a NOx emission

limit of 0.25 pounds of NOx per ton of glass pulled, averaged over a rollkugB@eriod Staff
received stakeholdersd concerns that the prop
pulled did not provide sufficient operational flexibility to account for equipment aging and
associated performance degradation. In response to these concerns, staff extended their review of
the facilityds NOx emi ssi onSouthCGoasi AQMD frod 2004C E MS  «
through 2015. Based on this additional review of twelve years of data, staff determined a NOXx
increase due to aging of approximately 0.017 pound of NOx per year per furnace. Over the course

of fifteen years, this accounted far average total increase of 0.30 pound of NOx per ton per ton

of glass pulled per furnac€&o provide operational flexibility and a sufficient compliance margin

for potential NOx increases due to the aging of a furnace, staff revised its initial propasal f

0.25 pounds of NOx per ton of glass pulled to 0.75 pounds of NOx per ton of glass pulled.
Additional detail how the NOx BARCT emission limit was established is provided in Appendix

B.

To establish a SOx BARCT limit, staff determined that the emidsrancontained in the permit
to operate for the container glass melting furnaces of 1.1 pound of SOx per ton of glass pulled
represents current BARCT limits.

Sodium Silicate

Staff analyzed NOx emission data from 2016 through 2019 from the sodium diliceteeat the
affected facility. This analysis covered the time prior to and after the installation of the CCF
emissions control equipment. Based on the emissions data (see Appgrttix sodium silicate
furnace is meeting at least an 80% reduction@xMmissions and is sustaining operation at less
than 0.50 pounds of NOx per ton of glass pulled. Relying on what has been demonstrated in the
operation of the sodium silicate furnace, staff is recommending a NOx emission limit of 0.50
pound of NOx per toof product pulled, averaged over a rolling&&y period.

Comparing the manufacturing of sodium silicate versus the manufacturing of container glass, staff
notes that the sodium silicate manufacturing is a batch process versus a continuoygamulti
operation for the container glass manufacturing process. Since the sodium silicate furnace does
not operate continuously for more than a few months at a time, staff considers that the effects of
aging of the furnace and associated exhaust emissions aamuiipment can be addressed by the
facility with repairs or upgrades between operational cycles. At this time, analysis of the emissions
data and evaluation of the operational cycle does not indicate any potential NOx emissions
increases for the sodiumisate furnace

Although, the sodium silicate furnace is currently not a SOx source, staff intends to place a SOx
emission limit in the event th#te furnace operates on any fuel other than natural gas or produces
process SOxl t is staffbés intent to propose the sar
determined for container glass melting furnaces.
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INTRODUCTION

PAR 1117 is danding rule to transitionfacilities in RECLAIM to a commanend-control
regulatory structurdt establishes NOx and SOx emission limits for container glass melting and
sodium silicate furnaceand auxiliary combustion equipmenised in the container glass
manufacturing processfhe proposed amendments establish Best Available Retrofit Control
Techndogy (BARCT) emission limits for glass melting and sodium silicate furnaces.

PROPOSED AMENDMENTS TO RULE 1117

Rule 1117 was adopted on February 5, 1982 and was amendeoh January 6, 1984. As part

of this rulemaking effort, the rule not only will be revised to reflect BARCT NOx and SOXx
emission levels but it will also be amended to expand the applicability to include sodium silicate
furnaces, to include new operatioraduirements, and address both NOx and SOx emissions. New
sections and definitions are also added for clarity. Some provisions will be deleted as they are no
longer applicable or relevarihcluding a SOx emission limit as part of this rulemaking, helps to
address the future transition of the SOx RECLAIM program. The rule title will be revised to:
Emissions fromContainerGlass Melting and Sodium Silicate Furnaces.

NewPurposd Subdivision (a)

Previously, Rule 1117 did not have a subdivision that desttiteepurpose of the rule. Consistent
with othersourcespecific rules, a purpose was added. PAR 1117 adds the following language for
the purpose of the rule.

1 The purpose ahis ruleis to limit emissions 0Oxides of Nitrogen (NOxand Oxides of Sulfur
(SOx)from facilities producing container glass and sodium silicate

NewApplicability i Subdivision (b)

Previously, Rule 1117 did not have a subdivision that described the applicability of the rule.
Consistent witlothersourcespecific rules, applicability was added to PAR 113ddium silicate
furnaces andwiliary combustion equipment associated with container glass melting furnaces are
proposed to be included in this rule. Currently, there are two facilities openating the South

Coast AQMD jurisdiction that PAR 1117 will apply to. Botfacilities are currently in the
RECLAIM program. The provisions of PAR 1117 will apply to these facilities while in RECLAIM
and after they transition out of RECLAIM.

Although theoperations at the two facilities are distinct enough to require different emission limits,
it was determined that there was sufficient similarity to consolidate the sodium silicate furnace
operation into PAR 1117 with the acknowledgement that there airectiifferences between the
equipment, process, operation, and configuration.

PAR 1117 adds the following language the applicabilityof the rule forclarity and for
consistency with otheé8outh Coast AQMDules.

PAR 1117 31 May 2020
Draft Staff Report



Chapter 3

T

The provisions of this rule shall apply tilee owner or operataf a RECLAIM facility or
Former RECLAIM facility that operates container glass melting furnace and assodiate
auxiliary combustion equipment that operates a sodium silicate furnace

Newand ModifiedDefinitionsi Subdivision (c)

Subdivision (c) wasmendedo reflectnewand revisediefinitionsand to delete obsoleterms
The definitions were rearranged bein alphabetical ordefThe following new and modified
definitions reflecthe proposé changes.

T

AUXILIARY COMBUSTION EQUIPMENTneans for the purposes of this ruleany
combustiorequipment associated with the conveyance system or annealing equipment used in
the container glass production process.

This definition was added sintiee container glass facilitpperats other combustion sources
related to the manufacturing procegbe container glasproductionline also includes heated
conveyance systenfforehearths/refinersand annealing furnaceh.is the intent of staff to
have this type of equipmentoveredin PAR 1117to streamlinecomplianceunder one
industryspecific rule

CONTAINER GLASS MELTING FURNACE means any furnace used to melt material in the
production of food and beverage tygmntainers manufactured by pressing, blowing in molds,
drawing, rolling, or casting glass. Container glass does not include flat glass that is used in
windows, windshields, plate glass, etc., and which is produced by the float, sheet, rolled, or
plate glas process

The definition for container glass melting furnaces was updated to differentiate this type of
furnace from sodium silicate furnaces. It was also was updated to list exclusions to the
definition of container glass melting furnaces. By combimrgusiondo flat glass and glass
tableware operations, this revision allows the removal of these two processes from the
exemption portion of the rule. Although other types of glass melting furnace opeextistesl

under RECLAIM in the past, these fhtoés have since shut down.

CULLET meansecycled andscrap glass which is added to the formulation being charged to
a container glassnelting furnace

This definitionwas modified to clarify that the additiof iecycled andgcrap glasapplies to
thecontainer glass melting process.

DAY means the continuous-Bdur periodfrom 12:00 amthrough11:59 pm.

This definition was added tdarify what is considered one day of operation. Thesomes
relevantwhen following theproposedaveraging provisionsy PAR 1117.

FORMER RECLAIM FACILITY means a facility, or any of its successors, that was in the
Regional Clean Air Incentives Market as of January 5, 2018, as established in Regulation XX,
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that has received a final determination notification, and islommger in the RECLAIM
program.

This definition was added to clarifwhen a facilitysn o | onger ref erenced ¢
facilityo wohdetieelfaciiyitrankitiomsowt of RECLAIM.

1 FURNACE means, for the purpose of this rule, either a aoertaglass melting furnace or
sodium silicate furnace.

nt ai

Unl ess specifically referenced as a #fnco
ot h ty]

fummacedb t he term furnace will apply to b

1 IDLING means the operation of a furnace at less than 25 percent of the production capacity
as stated on the Permit to Operadaed where the furnace is nondergoing startup or
shutdown

Additional language was added to differentiate idling activitiemfstartup and shutdown
activities.The rule is being amended to restrict activities associated with idling, startup, and
shutdown activitieswhich is detailed in another subdivision of PAR 11Ekamples of
activities thatmaynecesgate period of idling caninclude:a producttompositionakchange
atemporary pause in operati@nown asafi h o t , dr shortdetm periodsof time wherea
furnace iskept warmwhile maintenancef padlution controlequipment is performed

1 NOx EMISSIONS means the sumitic oxides and nitrogen dioxides emitted, calculated as
nitrogen dioxide.

This definition was added for clarity.

1 PRODUCTION CAPACITY meanscantainer glass or sodium silicagaill limit found in a
Permit to Operate for the applicable furnace

This definition wasaddedfor clarity.

1 PULL or PULLED means the amount of product produced by a furnace, expressed in short
tons per day

This definition wasnodifiedfor clarity. The rule previously defined pudls a term applied to
the removal of glass from a glass melting furnammerally expressed in tons. Stakeholders
expressed concertisat sodium sitatewas different than glass atithtthe previous definition
did not include thesodium silicateprocess Staff revised the definitioso thatthe term

A p r o dvould referto referto either glass or sodium silicate.

1 RECLAIM FACILITY means a facility, or any of its successors, that was in the Regional Clean
Air Incentives Market as of January 5, 2018gatablished in Regulation XX.

This definition was added for clarity.defines what facilities are RECLAIM facilities.
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1 SHUTDOWN means that period of time during which a furnace is allowed to cool from
operating temperatusgo a furnace temperaturieelow 200 .

This definition was modifiedo addlanguage to differentiate shutdown activities from idling
and startup activitie®reviously, the rule considered a shutdown to occur when a furnace was
Afal |l owed to <cool from opeempengt ureeanp.er daher
consideration of what cooling to a lower temperature meant. In this revised definition, a
shutdown is considered the process of coddifigrnacefrom an operating temperatunath

the intent of reaching temperature neambient air temperatureFor example, & operator

may cut productiorand furnace temperatyrbut still keepa furnace hoenoughto ramp
production back upThisfihot s b a n d lhy éenodehshduld dobe considerech
shutdown but ratheran idling activiy. In addition a shutdownperiodis considered to start
when productfrom the furnacas no longer beingulled. Staff has definedhe threshold
temperature of 200%ased on stakeholder feedback.

1 SODIUM SILICATEFURNACE means any furnace used to mmeiterial in the production of
various watersoluble substances obtained in the form of crystals, glasses, powders, or
agueous solutions, used in a variety of industrial and consumer products.

Previously, there had been no definition godium silicate furnace This definition was
added to differentiate this tyjpé furnace from container glasgeltingfurnaces The definition
is referencedh partfrom the online Merriam Webster dictionary at:
https://www.merriamwebster.com/dictionary/sodium%20silicate

1 SOx EMISSION&eanssulfur dioxides emitted
This definition was added for clarity.

1 STARTUP means that period of time during which a furnace is heated to operating
temperaturefroma furnace temperature e | ow. 200

The definition was modifietb add languagt differentiate startup activities from idling and

shutdown activitiesPreviously, the rule considered a startup to occur when a furnace was
Aheated to operating temperature from a | ow
what heating to an operating temperature meant. In this revised definition, a startup is
consideed the process of heating a furnace with the intent of reaching an operating temperature
starting froma temperature neambient conditionsAs mentioned previous|yan operator

may cut production but keep a furndms enougtio ramp production back uRamping back

upfromt hi s A h ootr sAtheomatésyulildnot be considerestartupbut rather an

idling activity. In addition a startup is consideréo end once product is being pulled from the
furnace.Staff has definedhe threshold temperature of 200°F based on stakeholder feedback.

1 The definition foENERGY RECOVER¥as removedbecause it iso longer applicablélhe
definition for FURNACE REBUILDwvasalsoremovedbecausehe proposecamended rule no
longer requirsthis distinction.
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RevisedRequiremerdi Subdivision (d)

1 Previous(d)(1) 7 (d)(6)

The previous subparagraphs were no longer considered applarableere removed and
replaced with the following provisions.

1 New(d)(1) T NOx and SOxemission limitsor container glasmeltingfurnaces

Based on st aff 6 sPABIAR @BroposatbesfaicavmgOn emission limit
for container glass melting furnaces:

(d)(1)(A) T Except duringperiods of idling, startup, or shutdown, thwner or operator of
a container glass melting furnace shall not operate a furnace in a manner that exceeds:

0.75pound of NOx per ton of glass pulled, averaged over a rollingg§Qeriod

Based on st aff 0sPABAKRQDposehesiadavagndOxemissionlimit
for container glass melting furnaces

(d)(1)(B) T Except during periods of idling, startup, or shutdown,alveer or operator of
a container glass melting furnace shall not operate a furnace in a manner that exceeds:

1.1poundsof SOxper ton of product pullediveraged overmlling 30-day
period

Currently, Rule 1117 sets the averaging time for compliance determination at 3 hours, except
if an operator installs and maintains a continuous NOx monitor, the averaging time may be
extended to 24 hours. As staff reviewed emissions data, it was noted tHabar 2&eraging
period may not be an adequate period of time for facilities to address operational variability.
Therefore, &ff looked at other jurisdictions for guidanoe averaging times for compliance
determination In a majority of instances, staff found that a rolling®/ averaging was
common. Ina few circumstancesa rolling 365day averaging provision was alasedas a
complement to a 3@ay rolling averaging provien. For example, the Durand Glass
Manufacturing plant in Millville, New Jersey has a NOx permitted limit ofgb@nds oNOXx

per ton of glass pulled on a-8@y rolling average aramconcurrenlimit of 1.0 pounds oNOXx

per ton of glass pulled on a 368y rolling averageBasedon the averaging perioda other
jurisdictions and torecognize the operational variatyl of facilities, staff proposes that
compliance determination be based on a rollingl&Q average.

Initially, staff considered aamission limitbased ora concentratiofibased standairgbars per
million by volume, dry. Staff reviewed how emissions are reported and regulated by other
jurisdictions and found that tle®nventional reportingtandard is pourstbf pollutantper ton

of glass pulledPAR 1117propossto keep the emission compliansandardbn a pounds of
pollutantper ton of glass pulled basisstead othanging taa concentratiofased standayd
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becausét is consistent with how other jurisdictions establish emiskanoits for glass melting
furnaces and provides an emission limit per amount of product praduced

1 New(d)(2) T NOx and SOxemission limitsfor sodium silicate furnaces

Based on st aff 0 sPABIAIR@IposessesaosvimgNORr émission limit
for sodium silicate furnaces:

(d)(2)(A) T Except during periods of idling, startup, or shutdown aiwveer or operator of
asodium silicatdurnace shall not operate a furnace in a manner that exceeds:

0.50pound of NOx per ton giroductpulled,averaged over a rolling 3@ay period

Based on st aff 0 $ARBIAIR @Groposasst sokowisgrBOxlimitfor sodium
silicate furnaces

(d)(2)(B) T Except during periods of idling, startup, or shutdown,alveer or operator of
asodium silicatdurnace shall not operate a furnace in a manner that exceeds:

1.1poundsof SOxper ton of product pulledveraged over@lling 30-day
period,if not fired on 100% natural gas

The proposed provisidior SOxplaces a limit in the event that a fuel other than natural gas is
used.

As discussed focontainer glass furnacesimilar averaging considerationgere extended to
sodium silicate furnaces. In addition, complianetedmination on a pound per pollutamer p
ton of product pulleds similarly recommended.

1 New(d)(@3) i Operationalestrictions

(d)(3)(A)i Idling

Previously furnaceidling had been exemptom Rule 1117 However, oncern thaturnace
idling may lead tounrestricted emissions with no limitatiopsomptedstaff to consider
provisionsto limit emissiongduring furnace idlingStaff alsorecognizé the need to provide
operational flexibility for instances where a facility may require a temporary tranaition
period where shutting dowand restarting furnacevould be more emissive amtay not be
warranted. For example,productchangemay necessitate a periofl time of furnaceidling

as themanufacturindine transitions from one product to another

Fecilities idle their furnaces becausenay benefficient to shudown and start ughe furnace

again Furthermore, this shutdown and startup protadss several days to compledad could

result in greater emissions than furnace idlinggeneral stdf noted thatidling is defined as

the operation of a furnace at less than 25% of the permitted glass production capacity. In other
jurisdictions, during idlingemissions are not counted towamtsnplying with an emission

limit. However, when regulateddling emissionsnay becapped for a given operation. For
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example, SJVAPCD Rule 43%es not count idling emissions for compliance determination
but it doedimit idling emissions using the following formula:

Eimax= E X Capacity

where, Eimax = maximum daily emission of pollutant i during idling
Ei = applicable emission limit
Capacity= furnacebds permitted glass pro

Similarly, in Title V permits issued to the PQ Corporation in Chester, Pennsylvania and the
Gallo Glass Companyni Modesto, CaliforniaNOx emissions are not counted towards
compliance determinatiotdowever, emissionare limited duringdling events such th&Q
(Chester) and Gallo have idling NOx emission limits of 1,670 Ibs/day and 780 Ibs/day,
respectively.

While there are examples fafrnaceidling emissions being regulatéal a specifiedemission
level, staff did not findexampleswhere the length oidling time was regulatedStaff is
concerned that a furnace may be at idling conditions for an undetermmnggd & time.To
address thigpotential unlimited amount of idling timePAR 1117proposes the following
provisions

1 Except when the exhaust emission control is in operati@owner or operatoshall
not operate a furnace for more tha¥0 consecutive hourper eventand 960
cumulative hours in any rolling 3éfay periodduring periods of idling

Based on discussions with ta#ectedfacilities, a limit of 240 hours or10 days of idling was
establishedor a product transition eveas well asscheduleddling eventghat occur annuby.
Moreover, setting a limit 0860 cumulativehours gvesoperators flexibility to have multiple
idling events during a rolling 368ay periodyet at the same tim&niting the emissions from
this type of activityldling emissiongrenotto be counted towards compliance determination
which is consistent with other jurisdictiaf®AR 1117also would notcountthe timewhenthe
exhaust emission contrelstemis in operationagainstthe proposed240 consecutive hours
per idling eventand 960 cumulative hours in any rolling 3@y period If the exhaust
emission control system in operationthenemissiongrom the furnacarecontrolled which
addresses the conceshstaffof uncontrolled emissions.

(d)(3)(B) 1 _Startup

Under Rule 1117there were no restrictions associated with isigquip a furnacePAR 1117

defines a startup as initiating furnace operation fratemperaturef at leas2 0 0. The end
of astartupperiodoccursonce product is being pulled from the furnaencern that unlimited
and unregulated startsipnay leadto unrestricted emissions with no limitations or ¢egs

prompted staff tancorporate provisiont minimizeemissionsluringfurnace ste up. At the

same time, staff recognigthe need to provide flexibilitio operators during startups
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In other jurisdictions, emissiorduring furnacestartupsare not counted towards complying
with an emission limitUnder SJVAPCD Rule 4354, startup®rh a furnace rebuild are
regulated on a cad®/-case basis to maximum time betweeni 7000 days for a container
glassmelting furnace. There is, however, no restrictimm the amount of timéor a startup
from a nonfurnace rebuild staup event

Staffis concerned that a furnace may be at startup conditions for an undetermined length of
time. To address this unlimited amount of startup til&R 1117proposes the following
similar, but more restrictiverovisionthanSJVAPC® s :r ul e

1 Except when thexhaust emission control is in operatitile owner or operat@hall
not operate a furnace for more th@@0hours pesstartupperiod

Based on discussions with representatives of the container glass facility, setting a limit of 720
hours or 30 days foa furnacestartup is appropriate based on normal startup procedures.
Moreover, staffencourages the use of the associa&edaustemissions control equipment
wherever appropriatelt is anticipated that within 30 days of tirétiation of a startup, the
associated emissions control equipment will be in serndsee the30 day allotment for a
startupis reachegdsubsequergmissions shall be counted towards and averaged over a rolling
30-day averageln addition, staff proposes twt countthe time when the exhaust emission
control system is in operati@ygainsthe proposed’20 hoursper startupevent.If the exhaust
emission control system is in operation, then emissions from the furnace are conttatted,
addresses the concern of stfuncontrolled emissions.

()@B)(C) i _Shutdown

Rule 1117 currently haso restrictions associated wisihutting down a furnacétaff has
proposeddefining a shutdown as stopping furnace operation and cooling towards a
t emper at ur eAshusedbwm periddl Should be consideteteinitiated once product
from the furnace is no longer pullgoncern that unlimited and unregulated startups may lead
to unrestricted emissions with no limitations or chps prompted staff to consider
implementing measures to limit emissions from this type of activity. At the same time, staff
recognize the need to provide flexibility to operators durstgutdowns

In other jurisdictions, emissiomkringshutdownsare not counted towards complying kvén
emission limit. Under SJVAPCD Rule 43%hutdownsrelimited not to exceed 20 days once
the furnace is below an idling threshold of 25% of the permitted glass productioRA&te
1117 would requira similarbut more restrictive limitatioto the iutdown of a furnace:

1 Except when the exhaust emission control is in operati@owner or operata@hall
not operate a furnace for more thaa0 hours per shutdowperiod

AlthoughPAR 1117allowsless timefor shutdownghan what is contained in SJVAPCD Rule
4354 20 days in SJVAPCD Rule 4354 versus 10 days or 240 hours in PAR 1117, this amount
of time is reasonabl®ased on discussions with the affected facilitiesddition,PAR 1117
doesnot countthe time when thexhaust emission control system is in operasigainsthe
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propose®40 hourgper shutdown evenif.the exhaust emission control system is in operation,
then emissions from the furnace are controlebjch addresses the concern of staff of
uncontrolledemissions.

1 New(d)@) 1 Operation of emission control equipment

WhenRule 111Avas last amended in 1984, the glass melting and sodium silicate furnaces did
not have any added emission control equipment like a CCF system. Since 2017, both the
container tass and sodium silicafacilitiesinstalled CCF systems to control NOx emissions.

As aresultPAR 1117includesa requirement that states:

1 During operation of a furnace including periods of idling, startup, or shutdown, the
owner or operator ofrnace shall maintain in operation any exhaust emission control
systems, including the injection of any associated chemical reagent into the exhaust
streamto control NOx if the temperature of the gas to the inlet of the emission control
system is greate¢han or equal to 43B.

This provision mirrors whahas been observed in other jurisdictioRer example,n the
SJVAPCD Rule 4354, during idling, startups, or shutdoumesemission control systeshall
be in operation whenevegchnologically feasile.

Staff notes what isitechnologically feasiblerequires further clarificatiorCurrently, he CCF
systens are permitted toperate within a normal temperature operating wind@tween
45C°F and 90€F. Theintentof this provision is taxplicitly regure thatthe emission control
equipmenbein operatiomandinjecting ammonia or similar reagenhen the temperature of
the exhausfrom the furnacdo it is above a minimunoperationatemperaturgeven if the
furnace is idling, in startup, or in the processehutdown.

1 New(d)(5) 1 Auxiliary combustion equipment

One of theobjectives ofPAR 1117is to providecontainerglass melting and sodium silicate
facility operators with a single indugtspecific rule that would encompass relevant
combustion sources at their facilities. Staff recognizedtihate c ont ai n gmcessl as s
lines include such auxiliary combustion equipment. This subparagraph limits emissions from
this equipment temission levels currently established for comparable equipment regulated by
South Coast AQMD Rule 1147NOx Reductions from Miscellaneous Sources.

The conveyance system burners located along the forehearths and refiners coming out of the
glass melting ftnace for the production of container glass are numerous. They number in the
hundreds and the types of burners are of a standard open flame type that have no viable method
for emissiondesting because they are not enclosed and vent to the atmog§ptesrentainer

glass facilityunderwent a rebuild on both of their furnace lines in 2017, so the proposed
provision would require the replacement of these burners at the tisnsutfsequeritirnace

rebuild with burners that are certified by the manufactureraet either 30 ppm at 3% O2 dry

or 0.036 pound of NOx per million BTU of heat inpBtaff proposes at time interval »%

years from the date of amendment.
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Equipment manufacturers have stated that the ability to test and certify these types of burners
could be achieved in the near future. Similathg container glass facilitpperates several
annealing furnaces (Lehr furnaces) that are natural gas firetholtld be noted thahe
container glass facilitglso has installed Lehr ovens that are electric and not natural gas fired.
The proposed provision would also require compliance with dit@arlimit by 15years from

the date of amendment

Currently unde RECLAIM, these combustion devices are only required to report their mass
emissions by using a default emission factor of 130 Ibs of NOx per standard cubic foot, roughly
equivalent to 101 ppm, corrected to 3% oxygen. This proposed provision would state:

1 On or beford15 yearsafter Date of Amendmefjtthe owner or operator of a container
glass facility shall not operate the auxiliary combustion equipment used in the
manufacture of container glass that exceeds a NOx emission limit of 30 ppmvd at 3%
02, dryor 0.036lb/MMBTU heat input.

RevisedCompliance Determination Subdivision (e)

1 Previous(e)(1) and (e)(2)

The previous subparagraphs were no longer considered applasableere removed and
replaced with the following provisions.

1 New(e)(1) 1 CEMSrequirements

Staff recognizes th&@EMSrequirements differ betweehe RECLAIM programregulated by

Rules 2011 and 201&hd a commandnd-control regulatory structunegulated by Rules 218
and 218.1 This section is added to facilitate the transitidnttee applicable monitoring,
reporting, and recordkeeping requirements specified in RECLAIM versus a coramand
control system. The provision reads:

The owner or operator of a container glass melting furnace or sodium silicate furnace shall:

1 Excluding emissions during periods of idling, startup, or shutdowetemnine
compliance with the emission limits in paragraphs (d)(1) and (d)(2) on a rollidgyd0
average using a Continuous Emissions Monitoring System (CEMS), except if a furnace
operates for fewahan 30 days, then complianegh the emissions limits in paragraph
(d)(1) and (d)(2)will be determined based on the average for the actual days of
operation.A facility owner or operator shatlomply with the applicable monitoring,
reporting, andecordkeeping requirements specified in:

(A) Rules 2011 and 2012 for RECLAIM facilities; or

(B) Rules 218 and 218.1 for former RECLAIM facilities.
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The currentrersion of Rule 1117 requires a facility owner or oper&taietermine compliance
with an emission it averagd over a 3hour period for a furnace not equipped withi@x
continuousnonitor. For furnaces equipped witNBDx continuousmonitor, averaging may be
allowed over a 2hour period. A 24hour averaging basis to determine compliance was
somethinghat staff further evaluated.

Staff also reviewed emissions data for btitb container glass and sodium silicateilities

from 2016 through 2019. In their review, staff had noticed spikes in the data corresponding to
transient operational issues. Soofdhese issues were identified as actions taken to comply
with a permitted ammonia limit. When staff applied a rollingd2 averaging to the data,
these transient spikes were not as significant as to affect the compliance determination.

Therefore, tgorovide the operator with flexibility to respond to transient operational issues,
PAR 1117includes a provision that requires compliance determination to be made on a 30
day rolling average basi8veraging on a 3@ayrolling average basis is consistentiwhow
other juisdictions determine compliance for similar processes and equipMentover,
recognizing thathe sodium silicate facilitpperates a batch process where a rollingl@p
period may not be achievable, the provision @lows averagingover the actual days of
operation.

Emissions from idling, startups, and shutdownsnot proposed to bencluded in the rolling
30-day averageaup to the proposedtime limits for each type of evenFor example, if a
container glass melting furnace wasgedat a pull rate of 20% of the limit set by its permit
to operate and thexhaust emission control equipment was not in service,ttiemould be
considered an event where the amount of timdlewould berestricted to no more than 240
consecutie hoursDuring this idling period, emissions woutat beincludedin the rolling
30-day averaginglf the furnace wasglling beyond 240 consecutive hodos the same event
thenthe emissionafter 240 hours would bacludedin the rolling 36dayaveraging.

1 New(e)@) 1 Auxiliary equipment provision

Included in subparagraph (8)( auxiliary combustion equipment will be covered under the
provisions of PAR 1117The proposed limits mirror what is currently contained in Rule 1147

and would havepplied to this type of equipment. Howevegfsrecognizes that theire
challenges for the verification of the proposed limits. Specificiigre is concerwith the
configuration of theconveyance systeit the container glass facilityit does notllow for

accurate and verifiable emissions testing. What staff propwséeu of a source tesis to

accept certification from the original equipment manufact(®&M) that the burnerased in

the conveyance systehrave been tested amdn meet th@roposed emissiongvels. For
annealing furnaces that are combustion sources, this equipment can either be source tested to
demonstrate compliance or the operator can provide OEM certification.

Once the equipment has met the verification requérgunderthis subparagraptthere is no
additional testinghatwould be required.
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NewRecordkeepindg Subdivision (f)

PAR 1117adds a recordkeeping section to this rglethat records to demonstrate the pounds

of pollutant per ton of product pulled araintained. These records include the total hours of
operation, the quantity of product pulled from each furnace, and the requirement that the
pollutant emission rate be kept on a pauatpollutantper ton of product pulled, as applicable,

on a rolling ®-day average. Here, it should be noted that product refers to edthiiner

glass product or sodium silicate product. Currently, NOx and SOx are the pollutants regulated
by PAR 1117; however, in the case of 8wlium silicate facilitythe SOx limitwould not

apply ifit continuesto operate on 100% natural gas.

In addition, aprovisionrequiring a facilityowner or operatoto retainall data,records and

other information required by this rule for at least five yearsnaakkavailable for inspection

by the Executive Officer is added. For current RECLAIM facilities, any reporting requirements
under Regulation XX will still be in effect until the facility exits the RECLAIM program.

Revised=Exemptiond Subdivision €)

Rule 1117 previously listed exemptions under subdivision. (#ith the addition ofnew
subdivisions, the exemptions sectionaasvlisted under subdivision (g).

1 Revisedg)(1)1 Reduce applicability threshold to provide relief only to small operators

Currently,the ruleexemptgurnaces which are limited by their permit to operate to 15 Ibs of
NOx per houwhichequates t860 Ibs of NOx per da With the additiorof the CCF systems
the NOx emission levelsom thecontainer glass melting and sodium silichtsnaceshave
been observed toe undethis threshold.

PAR 1117proposes to change the exemption to apply to furrthe¢srdimited toless than
100 tons of product per yeas specified in a South Coast A@\Vpermit Staff does not
anticipatethe owner of a RECLAIM facility or Former RECLAIM facility to construct or
operate a container glass meltmgsodium silicate furnadeelowthis production level

The proposecxemption thresholdf 100 tonsof produd per yearwould be equivalent to
0.046 Ibs of NOx per houat the currentNOx emission level of 4.0 Ibs of NOper ton of
product pulled.

Calculation:

priaé €iQi & 'Qﬁ]')df)c‘d)(g('ﬁmb'ﬂd')i PO W TBAGE R0 o
Wi CPROWIqTR 601 i0€&€IT € 'Qr‘qﬁtﬁ)c‘bd_'iq

.846 Ib of NOx per hour

1 Previous(g)(3) and ¢)(4) i Remove glass tablewaamd flat glasgxemptiors
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These two exemptions were removed from this sectionrenwdporatedn the definiton for
container glass furnader exclusion

1 Revisedg)(5)i Revision of fiberglass exemption
Additional description of what is fiberglass was added for clarity.
1 Previous(f)(6) i Remove idling exemption
As stated earlier, staff is concerned that idling should not be allowed to occur for an unlimited

amount of time. Provisions have been included to regulate what is considered idling and how
long idling would be allowed to occur.
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INTRODUCTION

In December 2015, Regulation XX was amended to implement Control MeasureDClgiBthe
2012 Air Quality Management Plan and to further reduce NOx REGLAIM facilities. The
amendment implemented NOx BARCT for various pieces of equipbergducing RECLAIM
allocations for certain facilitiesAs part of the BARCT assessment, container glass melting and
sodium silicate furnaces were required to reduce NOx emissions bySR@%equentlyControl
Measure CMBO5 of the 2016 AQMRequiredthe RECLAIM progranto achieve further NOx
emission reduabins of five tons per daand toinclude actions to transition the program #o
commanedand-control reguladry structureas soon as feasible but no later than 2025.

In 2017 ,thecortainer glass and sodium silicate facilitiastalled air pollution contraquipment
in response to CMB1. Since the installation of the control equipment, there has bé&bxa
reduction of ateast 80% fronthefurnacesatboth facilities Thecosts of installation and operation
of thecontrolequipmentrom the 2017 installain of pollution control equipmentill be used to
thecalculate the costffectivenes®f PAR 1117.

EMISSION REDUCTIONS

In 2017, botHacilities installed air pollution control equipment for each of their furnaceshét
container glass facilitya combination of oxjyueled burners and a ceramic catalyst filtration
system was installecbtaff did not identify any other facility that utilizeéscombination of two
different air pollution control equipmemts seen at theontainer glass facilityAt the sodium
silicate facility, a ceramic catalyst filtration system was instalfegla resultNOx emissionfave
been reduced bgpproximately0.65 tons per dayor furnaces at both facilities based N®Ox
emissiors data for calendar years 2016 and 2018

In 2016, the total NOx emissions from the two furnacgbextontainer glass facilitgnd the one
furnace athesodium silicate facilityvere0.69 tons peday(tpd). At the limitsproposedy PAR

1117, the expectedemainingNOx emission levels forhe three furnaces is 0.14 tpd. This
reduction in NOx emissions represents a decrease of 0.56 tpd when compared to 2016 NOx
emissions.

For the auxiliary combustion equipmertafé alsoreviewed NOXx reductionisased orequipment
thatwould meet theNOx emissiodimits established iPAR 1117 paragrap(d)(5). Currently, the
auxiliary combustiorequipment ixlassifiedasRECLAIM process ungandare allowed to report
emissions based @aNOxdefaultemission factor of 130 Ib/mmsof gas firedor goproximately
101 ppmvd. ThecombinedannualNOx emissios based on fuel usageomthis equipment i3.5
tons per year 00.021 tpd.Therefore, theemissionreductiors for the auxiliary equipmentould
be 0.015 tpd The basis of reductiom NOx emissionassumes a startirgpncentratiorievel of
101 pmvdand an ending concentration level of 30 ppmvd.

The NOx emission reductions that will be achieved with PAR 1117 for all affeqtegmentotal
0.57 tpd.
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Table 4-1: Comparison of NOx Emissions
(tong/day)
At Proposed | Emission
201.6 . Limit Reductions
Baseline .
(Remaining)
Container Glass 0.58 0.12 0.46
Furnaces
Sodium Silicate 0.12 0.02 0.10
Furnace
Con.tglner Gla_lss 0.021 0.006 0.015
Auxiliary Equipment
Total 0.72 0.15 0.57
" Based orauditedRECLAIM NOx emissionslata

COST-EFFECTIVE NESS

Staff conducted a cosdffectiveness analysis for the installatiand operation of the control
equipment and the reduction in NOx emissions observed after installation. To assist in the analysis,
actualcost informatiorfor the installation and operation of tECF systenwas requested and
received fronboth the container glasmdthesodium silicate facilies In addition,the operational

cosk associated withthe oxygen plantocatedat the containeglass facilitywereincluded as a
ongoing costo reflectthe costs to operate both emissions control technologies.

Capital costs included cost for the emissions control system, infrastructure, engineering services,
and installation cost®\nnual operting costs included estimates for electricitgtural gasoxy-

fuel generationfor container glass onlyreagent, operation and maintenance, waste disposal,
system costs, amgplacemeneélementdor the CCF system

Theoperatingcostfor theoxygen planatthe container glass facility was included in the analysis.
Adding this operational cost increased thewal costs from &0,000to $6 million for the
container glass facilityThe installed cost for anxygen production planvas notincluded and
staff notes that this added installation ¢astfactored in,would also haveincreasd the cost
effectivenesgor the container glass facility.
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In the calculation, staff assumed a uniformed series present worth factor (PWF) at a 4% interest
rate and a 25ear equipment life expectancihe uniform series present worth factor for these
assumption is 15.622.

PWV =TIC + (PWF x AC)

PWV = present worth value ($)
TIC = total installed cost ($)
AC = annual cost ($)
PWF = uniform series msent worth factor (15.622)

Table 4-2: PAR 1117
Cost Effectiveness Analysis
Categor e AC PWV Reclj\lu?:gons CE
WO sMm) | sMM) | $Mm) | e | (siton)
Glass Melting
(Container Glags 19.0 6.0 112.7 0.46 26,600
Sodium S|I|c_ate 4.0 0.10 — 010 6,600
Manufacturing
Aucxiliary Equipment
(Container Glass N/A N/A N/A 0.015 N/A
Total 0.57 22,700

Since he auxiliarycombustiorequipmenfor container glass expected to beeplaced upon the
next furnace rebuildhis isnot expected to incur anycremental cosassociateavith PAR 1117

Theoverall costeffectiveness foPAR 1117is calculated to bapproximately$22,700per ton of
NOx reduced.

SOCIOECONOMIC ASSESSMENT

The two facilities affected by PAR 1117 are both categorized within the manufacsedtay
More specifically, one facility is classified under the North Ameritagtustry Classification
System (NAICS) code 32721i3Glass Container Manufacturing, atiee remaining facility is
classified under NAICS code 325180ther Basic Inorganic Chemical Manufacturing. Based on
available facility data on revenue and employgessither of these facilities meet the criterion to
be classified as a small business efngéd by the Small Business Administration, federal Clean
Air Act Amendments, or the South Coast AQMD.

1 Dun & Bradstreet Enterprise Database, 2019.
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The two affected facilities have previously implemented contants are currently operating in
compliancewith thePAR 1117proposed emissiolimits. Staff anticipates that facilities will not
incur any additional future capital or recurring costs due to the adoption of PAR 1117. As a result,
no adverse socioeconomic impacts are expeeted,thereforeno socioeconomic analysis is
required unde€alifornia Health and Safety Code Sections 40440.8 and 40728.5.

CALIFORNIA ENVIRONMENTAL QUALITY ACT ANALYSIS

Proposed Amended Rule 1117 has been reviewed pursuant to California Environmental Quality
Act (CEQA) Guidelines Section 15002(k)General Congas, the threetep process for deciding

which document to prepare for a project subject to CEQA, and CEQA Guidelines Section 15061

T Review for Exemption, procedures for determining if a project is exempt from C&iQee the
proposed project does not ¢am any project elements requiring physical modifications that
would cause an adverse effect on the environment, it can be seen with certainty that there is no
possibility that the proposed project may have a significant adverse effect on the environment.
Therefore, theproposed project is exempt from CEQA pursuant to CEQA Guidelines Section
15061(b)(3)i Common Sense Exemptiof.Notice of Exemption has been prepared pursuant to
CEQA Guidelines Section 15062Notice of Exemptionlf the project isapprovedthe Notice of
Exemption will be electronically filed with the State Clearinghouse to be posted on
their CEQAnetWeb PortalOnce the Notice of Exemption is posted, members of the public may
access it via the following weblinkitps://ceganet.opr.ca.gov/search/recdnt additionthe
Notice of Exemption wil!/ be electronically po
can be accessed via the following webliriktp://www.agmd.gov/nav/about/publiwtices/cega
notices/noticemf-exemption/noe-year202Q The electronic filing and posting of the Notice of
Exemption is being implemented in accodance
20 issued on April 22, 2020 for the State of Emergency in California as a result of the threat of
COVID-19.

DRAFT FINDINGS UNDER CALIFORNIA HEALTH AND SAFETY CODE SECTION
40727

Requirements to Make Findings

California Health and Safety Code SectiiH&SC) 40727 requires that prior to adopting,
amending or repealg a rule or regulation, the South CoAQMD Governing Board shall make

findings of necessity, authorityclarity, consistency, neduplication, and reference based on
relevant information presented at the public hearing and in the staff report.

Necessity

PAR 1117 is needed for equipment under the RECLAIM program that will be transitioning to a
commandand-control regulatory structure to establish N&hd SOxemission limits for furnaces

and auxiliary combustion equigamt that are representative of BARCE well as monitoring,
reporting, and recordkeeping requiremeRAR 1117 is needed to meet the requirements of AB
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617, which requiresan expedited schedule for implementing BARCT for-aagtradefacilities

and todevelopa schedule by January 1, 2019 the implementation of BARCT nlater than
December 31, 2023. PAR 1117 is also needed as it is in part implementing Control NI&4Bure

05: Further NOx Reductions from RECLAIM Assessment (GO to ensure the NOX
RECLAIM program is achieving equivalencywith commanéandcontrol rules that are
implementing Best Available Retrofit Control Technology (BARCT) and to generate further NOx
emission reductions at RECLAIM facilities.

Authority

The South CoasAQMD obtains its authority to adopt, amend, or repeal rules and regulations
pursuant tdH&SC Sections 39002, 39616, 40000, 40001, 40440, 40702, 40725 through 40728,
40920.6,and 41508.

Clarity

PAR 1117 iswritten or displayed so that their meaning canelasily understood by the persons
directly affected by them.

Consistency

PAR 1117 isin harmony with and not in conflict with or contradictory to, existing statutes, court
decisions or state or federal regulations.

Non-Duplication

PAR 1117will not impose the same requirements as any existing state or federal regulations. The
proposed amended rules are necessary and proper to execute the powers and dediés, gra
imposed upon, the South Coa<pMD.

Reference

In amending these rules, the tlling statutes wich the South CoastQMD hereby implements,
interprets or makes specific are referen¢¢€lISC Sections 39002, 40001, 40702, 40440(a), and
40725 through 40728.5.

COMPARATIVE ANALYSIS

Under H&SC Section 40727.2,eéhSouth CoasfQMD is required to perform a comparative
written analysis when adopting, amending, or repealing a rule or regulation. The comparative
analysis is relative to existing federal reganents, existing or proposed South C@&3MD rules

and air pollution control regeements and guidelines which are applicatdlecontainerglass
meltingand sodium silicatturnaces
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Staff reviewed existing federal requirements that regulate glass melting furmaoespare these
requirements with PAR111Based on the review, stafietermined that PAR 11117 does not
conflict with any NOx or SOxemission limitsor recordkeeping requiremeastablishedn the

Code of Federal Regulations (CFRs) for glass manufacturing facilities. In general, the CFRs do
not regulate NOx or SOx emissigibee Table 8.

Table 4-3: Comparative Analysisof PAR 1117
with the Code of Federal Regulations (CFR)
CFR . . Pollutant (s)
Title Part Subpart Title of Regulation Regulated
40 60 CcC Standard of Performance for Glass Melting Furnace Pa:]:t;cituelﬁte
: . . Particulate
40 63 SSSSSS National Emission Standards fo_r Hazardous Air matter and
Pollutants for Glass Manufacturing Area Sources metal
a1 61 N Nat_lon_al Emission Standard for Inprganlc Arsenic Arsenic
Emissions from Glass Manufacturing Plants

Staffalso reviewed other South Coast AQMD rules relative to PAR 1117. No conflicts were noted
between the two.

Table 4-4. Comparative Analysis of PAR 1117
with Existing South Coast AQMD Rules

Rule Element PAR 1117 RECLAIM
Applicability 1 Container glasmelting furnaces | Facilities regulated under the NOx
1 Container glasauxiliary and SOXRECLAIM program
combustiorequipment (SCAQMD Reg. XX)

1 Sodium silicate furnaces
Requirements | { Container glass melting furnaces| Major Source

NOx: 0.25 Ib/ton pulled NOx/SOx: None
SOx: 1.1 Ib/torpulled T Process Unit
1 Container glasauxiliary NOx: 130 lb/mmscf

combustiorequipment
30 ppmvd @ 3% @
1 Sodium silicate furnaces
NOx: 0.50 Ib/ton pulled
SOx: 1.1 Ib/ton (if not on 100%
natural gas)
Reporting 1 Maintain data tde used for T Daily electronic reporting for majof
compliance determination sources
fMonthly to quarterly reporting for
large sources and process units
T Quarterly Certification of Emission
Report and Annual Permit
Emissions Program for all units
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Monitoring

1 A continuous irstack NOx monitor
subject to:

U South Coast AQMD Rules 2011
and 2012 for RECLAIM
facilities

U South Coast AQMRules 218
and 218.1 for former RECLAIM
facilities

T A continuous irstack NOx monitor
for major sources Source testing
once every 5 years for process un

Recordkeeping

1 All data required by this rule sha
be maintained for at least five
years and made available for
inspection by the Executive
Officer

1 Quarterly log for process units

T <15mi n. data = 1
15-min. data = 3 years (5 years i
Title V)

1 Maintenance & emission records
source test reports, RATA report
audit reports and fuel meter
calibration records for Annual
Permit Emissions Program = 3
years (5 years if Title V)
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Two facilities areaffected by PAR 11170wenslllinois located in Vernon, California and the
PQ Corporation located in South Gate, California.

Table A-1: Facilities Affected by PAR 1117

ID Facility Name

7427 | Owenslllinois

11435 | PQ Corporation
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Presentation of NOx Emissions from Furnace Operatios

Figures B-1 andB-2 illustrate the NOx emissions on a Ibs per day basis reportét bgntainer
glass facilityfor its container glasmeltingfurnacesrom CY 2016 to CY 2019.

Figure B-1: Furnace B
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Figure B-2: Furnace C
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Figures B-3 andB-4 illustrate the NOx emissions per day based on the ratio of emissions to glass
pulled for thecontainer glasmeltingfurnaces from CY 2016 to CY 2019.

Figure B-3: Furnace B
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Figure B-4: Furnace C
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FiguresB-5 andB-6 illustrate the NOx emissions on a rolling-88@y average based on the ratio
of emissions to glass pulled for thentainer glasmeltingfurnaces from CY 2016 to CY 20109.

Figure B-5: Furnace B
30-Day Rolling Average
(Io NOx/ton pulled)
4.00
3.75
3.50
3.25 °
3.00 °
275
kot 2.50 ®e
S22
§200
§ 1.75 3
2 150
1.25

1.00
0.75
0.50

0.25 ﬁ
o N P

0.00
7/15/2015 1/31/2016 8/18/2016 3/6/2017 9/22/2017 4/10/2018 10/27/2018 5/15/2019 12/1/2019 6/18/2020

Date

Figure B-6: Furnace C
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Figure B-7 illustrates the NOx emissions on a lbs per day basis reportdee bgdium silicate
facility for its sodium silicatdurnace from CY 2016 to CY 2019.

FiguresB-8 illustrates the NOx emissions per day based on the ratio of emissions to glass pulled
for thesodium silicatdurnace from CY 2016 to CY 2019.
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